Astrocyte cytolysis by MHC class II-specific mouse T cell clones.
The brain is "immunologically privileged," in part because class I and II MHC antigens are not normally present on glia or neurons. However, under certain conditions such as transplantation, glial cells express MHC proteins at levels sufficient for glia to become targets of immune responses. Cultured astrocytes expressing very low levels of MHC class I protein are killed efficiently by MHC class I antigen-specific CTL. Mouse brain allografts, however, are rejected by CD4+ T cells that are likely to be class II MHC-specific. The level of expression of MHC class II antigen needed to trigger specific killing of astrocytes by CD4+ T cells, independent of exogenous antigen, has not been studied. We examined the role of glial class II MHC in the lysis of cultured neonatal mouse astrocytes by an alloreactive murine CD4+ CTL alone. IFN-gamma induced functionally relevant increases in MHC class II antigen on target cells. Astrocytes were lysed by the CD4+ clone only when class II MHC antigens reached levels readily detectable by flow cytometry. MHC class II expression and lysis increased when astrocytes were coincubated with IFN-gamma and TNF-alpha. Conversely, lysis decreased when class II expression was downregulated by IFN-alpha/beta or dbcAMP. Cytolysis by CD4+ clones was blocked by antibodies to CD4 and LFA-1 on T cells, and to ICAM-1 and class II molecules on astrocytes. The role of LFA-1 in CD4+ cell-mediated lysis was greater than that of LFA-1/ICAM-1 in CD8+ T cell-mediated lysis. CD4+ cells may lyse activated astrocytes when the immune privilege of the brain is compromised as in transplantation, tumors, and inflammatory diseases.